Ovarian toxicity of 4-vinylcyclohexene and related olefins in B6C3F1 mice: role of diepoxides.
4-Vinylcyclohexene (VCH) is an ovarian toxicant in mice. Studies have established that bioactivation of VCH to epoxides is required for its ovotoxicity, with vinylcyclohexene diepoxide being the most potent epoxide of VCH in terms of follicular depletion. To determine the role of the diepoxide in the ovarian toxicity of VCH and related compounds, a structure-activity study was conducted. Following administration (ip) of VCH for 30 days, a significant depletion of ovarian follicles was observed. No alteration of small ovarian follicle counts occurred following treatment with structural analogues of VCH (vinylcyclohexane, ethylcyclohexene, and cyclohexene) that contain only a single unsaturated site. These VCH analogues were converted to monoepoxides both in vitro and in vivo. In addition, when the monoepoxide forms of the VCH analogues were administered to mice, they were not ovotoxic. These results indicate that vinylcyclohexene diepoxide may be the ultimate ovotoxic metabolite of VCH. A diepoxide was also shown to be critical for butadiene- and isoprene-induced follicular loss. Butadiene monoepoxide, butadiene diepoxide, and isoprene were ovotoxic. In contrast, the monoepoxide, epoxybutane, was not ovotoxic. The ovotoxicity of these compounds correlated with their chemical reactivity as assessed by alkylation of nicotinamide. Vinylcyclohexene diepoxide and butadiene diepoxide had a 3.5- to 10-fold higher chemical reactivity as compared to their monoepoxide precursors and structurally related monoepoxides. Thus, a relationship exists between chemical reactivity and ovotoxicity. Only those compounds which are metabolized to a diepoxide or are a diepoxide were ovotoxic. The formation of these diepoxide metabolites may in turn be linked to the ovarian toxicity and carcinogenicity of these olefins.